PCI and NCI mass spectra were recorded on the same apparatus equipped with an Rtx-Wax column and specific ionisation chemical source. The oven temperature was programmed as above and the following conditions were employed: injection volume 0.2 µL of pure oil; ionising gas methane or ammonia; ion source temperature, 150 C; source pressure, 0.2 mbar; ionisation energy, 70 eV; MS (CI) acquired over the mass range, 60-350 Da; scan rate, 1 s.
NMR analysis conditions
The structure elucidation of 1, 2, 3 and 4 was carried out by 1 H-and 13 C-NMR, DEPT and 2D-NMR (HMBC, HSQC, COSY and NOESY). Spectra were measured in deuterated chloroform using a Bruker Avance 400 Fourier Transform spectrometer operating at 100.13
MHz for 13 C-NMR and 400.52 MHz for 1 H-NMR and equipped with a 5-mm probe. All shifts were referred to the internal standard tetramethylsilane (TMS). 13 C-NMR spectra were recorded with the following parameters: pulse width, 4 s (flip angle, 45°); acquisition time, 2.7 s for 128 K data table with a spectral width of 25 000 Hz (250 ppm); CPD mode decoupling; digital resolution, 0.183 Hz/pt. The number of accumulated scans was 3000-5000 for each sample depending on the amount of product. The 1 H-NMR spectra were recorded with the following parameters: flip angle, 30°; acquisition time, 2.56 s for 32 000 data table with a spectral width of 7000 Hz (17.5 ppm). 2D-NMR sequences were recorded using Bruker micro-programs.
Isolation of single components
10 g of essential oil were fractioned by CC on silica gel (ICN 200-500 µm, 150 g, diameter 2.5 cm, length 40 cm, flow rate 7.5 mL/min, fractions of 25 mL) and successively gave three fractions (A-C, 500 mL each) with a gradient n-pentane/diethyl ether as the mobile phase (v/v): 100/0 (500 mL), 95/5 (500 mL) and 0/100 (500 mL), respectively. 3620 mg of aldehyde-rich fraction B (1: 30.9 % and 2: 59.1 %) were submitted to LiAlH 4 reduction and gave 3450 mg of a mixture of 3 (30.2 %) and 4 (64.3 %). 3 (96.8 % in B1: 60 mg) and 4 (99.1% in B2: 269 mg) were separated by four successive CCs on silica gel 60 g diameter 2 cm, length 60 cm, flow 2.5 mL/min, fractions of 10 mL) using a gradient of npentane/diethyl oxide 94/6 (v/v) (2 L) as the mobile phase. 42 mg of B1 and 247 mg of B2
were submitted to pyridium chlorochromate oxidation in order to obtain after CC purification (ICN 63-200, 10 g, diameter 2 cm, length 5 cm, flow 2.5 mL/min, fractions of 10 mL) using a gradient of n-pentane/diethyl oxide (v/v): 95/5 (100 mL), 0/100 (100 mL) as the mobile phase: 1 (91.5 % in B'1: 18 mg) and 2 (95.5 % in B'2: 123 mg). Each step of the isolation process has been controlled by GC(FID), CPG/SM(IE) and 13 C-NMR.
Reduction of fraction B and oxidation of B1 and B2 fractions
The fraction B (3620 mg) obtained by CC was dissolved in dry diethyl ether (40 mL) and carefully added to a suspension of lithium aluminium hydride (900 mg) in dry diethyl ether (60 mL) at 0 °C. The mixture was stirred at room temperature and then refluxed for 3 h. The reaction mixture was hydrolyzed by the addition of 15 % sodium hydroxide solution (2 mL) and cold water. The organic layer was separated, washed with water to neutrality, dried over sodium sulphate and concentrated under vacuum. The reduction displayed a mixture (3450 mg) of 3 (30.2 %) and 4 (64.3 %) as major components.
42 mg of fraction B1 and 247 mg of fraction B2 dissolved in 2 mL of CHCl 3 was separately added to a suspension of pyridinium chlorochromate (15 mg and 85 mg, respectively). The mixture was first stirred at 0 °C for 3 h and then at room temperature for 3 h. The reaction mixture was filtered and the solvent was removed under reduced pressure. ).
Compounds data

4H-cadin-9-en-15-al (2): 1-isopropyl-4-methyl-1,2,4a,5,6,7,8,8a-transoctahydronaphthalene-7-carbaldehyde
Amorphous white oil ;R.I. ). . Antimicrobial activities were carried out using the paper disc diffusion [15] . The agar plate containing the appropriate medium was spread with the inoculums containing 10 8 CFU/mL. The filter paper dishes (6 mm in diameter) were impregnated with 3 μL of the oil and then placed onto agar plates. In addition, negative reference discs without any oil and positive reference discs with gentamicin 15 μg were used for comparison. After incubation at 37 °C ± 1 °C for 18 to 24 h, the diameters of the inhibition zones and the sensitivity were measured with a caliper (less than 6 mm for negative controls, 18 mm for positive controls).
4H-cadin-
Minimal inhibitory concentrations (MICs) were determined using the dilution agar method 
